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\]^_ `abc daefghc_ b]c hc_ijb_ kah b]c ^`bhgl cge _dgbbch^`m mhanb] hgbc_ ak
g o]^d jgbb^dc n ^b] b]c mhanb] hgbc_ ak g _^e ^jgh kapa jgbb^dc q \]c jgbbch
jgbb^dc ]g_ a`jr ^pc`b^dgj kapa dcjj_ g`p `a egbd]^`m _bhg^m]b _cdb^a`_ q \]^_
daefgh^_a` egr gjjan i_ ba i_c b]c _^efjch kapa jgbb^dc ba s`p eahc _^e fjc
g`gjrb^dgj hc_ijb_ kah b]c ^`bhgl cge _dgbbch^`m mhanb] hgbc_ q tffhau ^e gbc
g`gjrb^dgj hc_ijb_ kah b]c kapa jgbb^dc ]gvc l cc` m^vc` ^` wxy q \]c hc_ijb_ m^vc`
lcjan _]an b]gb b]c ^`bhgl cge _dgbbch^`m mhanb] hgbc_ ak b]c kapa jgbb^dc dg`
lc i_cp ba m^vc maap gffhau ^e gbc hc_ijb_ kah b]c ^`bhgl cge _dgbbch^`m mhanb]
hgbc_ ak g o]^d jgbb^dc kah b]c jgbb^dc i_cp ^` b]c dgjdijgb^a`_ g_ fhc_c`bcp
lcjan qq

zah b]c bhg`_vch_c mhanb] hgbc { |} { a`c dg` g__iec b]gb b]c da`bh^lib^a`
ba |} khae b]c o]^d ^`_chb^a`_ dg` l c `cmjcdbcp q \]^_ g__ie c_ b]gb |}
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dae c_ e a_bjr khae daifj^`m n ^b] | � b]haim] b]c ]ah^�a`bgj p^_f ch_^a` n]^d]
^_ _e gjj ^` b]c ^`_chb^a`_ q �`c dg` b]c` s`p b]c o]^d mhanb] hgbc |} ����� khaeb]c kapa mhanb] hgbc |} �� 	
	 i_^`m

|} ����� � |} �� 	
	 � � 	
	
�����

x�

� � 	
	 { g`p ����� ghc b]c jc`mb]_ ak b]c_c bna jgbb^dc_ hc_f cdb^vcjrq
zah b]c ja`m^bip^`gj mhanb] { b]c da`bh^lib^a` ba | � khae b]c o]^d ^`_ch�

b^a`_ ^_ gffhcd^gljc lib `ab jghmc q �`c dg` n h^bc
| � ����� � | � �� 	
	 ��

n ^b] glaib g x�� chhah q
� ^e ^jgh hc_ijb_ ]gvc l cc` kai`p lr t q zcpabav q

� ��� �WXW ��UU[Z� �
\]c kapa jgbb^dc i_cp lcjan ]g_ �� ^pc`b^dgj dcjj_ { cgd] dcjj ^_ b]c _ge c g_
b]c dcjj_ ak b]c ^``ch ghd ak g o]^d jgbb^dc q \]^_ jgbb^dc ]g_ g jc`mb] ak �x��
ecbch_ daefghcp ba b]c o]^d jgbb^dc jc`mb] ak ���� ecbch_ q
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' hanb] hgbc_ nchc daefibcp i_^`m b]c ()� q* fhamhge w�y kah g l cge ak
^a`^�cp majp gbae _ n ^b] x c+ ^a`_,li`d] { i_^`m g oz dgvibr n ^b] ]��-�g`p .���� vajb_ { g`p n ^b] / � x�� q \]c mhanb] hgbc_ | � ghc hcjgbcp ba b]c
gvchgmc ce ^bbg`dc_ ak b]c li`d] { 01� lr
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) cdgi_c ak b]c kgdbah ak x9� ^` :; q�� { b]c mhanb] hgbc_ m^vc` l cjan ghc b]c
mhanb] hgbc_ kah < g`p `ab b]gb ak b]c ce ^bbg`dc q

\]c daefgh^_a` m^vc` l cjan kah b]c mhanb] hgbc_ kah b]c o]^d g`p kapa
jgbb^dc_ i_c_ b]c mhanb] hgbc_ gb b�� { l ckahc b]c ce ^bbg`dc_ ]gvc mhan` q
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zah b]c o]^d jgbb^dc b]c daefibcp hc_ijb_ ghc
|} � ��x-9����| � � � ��x9���� � �

zah b]c kapa jgbb^dc b]c daefibcp hc_ijb_ ghc
|} � ���x9����| � � � ��+9���� ��

� � 	
	 � �x��� { g`p ����� � ����� q �� 	
	 9������ q��- q :; qx m^vc_
|} ������ qx+� n]^d] ^_ ^` chhah lr x�� q :; q � kah | � ����� gj_a ^_ a� lr x�� q

\]c hc_ijb kah |} pcf c`p_ a` ]an a`c bhcgb_ b]c daifj^`m l cbncc` b]c
u g`p r eab^a`_ q t daefjcbc bhcgbe c`b ak b]c daifj^`m ng_ m^vc` lr t q
* ^n ^`_	 ^ w�y q 
 ^_ hc_ijb_ ghc p^� dijb ba i_c g_ b]cr hc;i^hc 	`an ^`m gjj b]c
_aihdc_ ak daifj^`m ^` b]c h^`m _id] g_ b]c _	cn ;igphifajc_ ^` cgd] cjce c`b q
� ]gb e gr l c g eahc i_cgljc bhcgbe c`b ak daifj^`m ^_ b]c a`c m^vc` ^` w� y q\]chc ^b ^_ g__iecp b]gb b]c u g`p r eab^a`_ ghc daefjcbcjr daifjcp { n]^d]
^_ ^`bchf chbcp ba ecg` b]gb

 1} � �  1� � -�
n]chc � ^`p^dgbc_ g` gvchgmc avch gjj fghb^djc_ ^` g li`d] q 1} g`p 1� `an
ghc `ab da`_bg`b_ ak b]c e ab^a` { g`p b]c fghb^djc p^_bh^lib^a` ^_ `an g__ie cp
ba lc g ki`db^a` ak b]c babgj ce ^bbg`dc { 1� � 1} � 1� n]^d] ^_ g da`_bg`b ak
b]c eab^a` ba g kg^hjr maap gffhau ^e gb^a` q :;igb^a`_ dg` b]c` lc kai`p kah
2  1� � 923 g`p 2  1� � 923 n]^d] dg` l c ^`bcmhgbcp ba s`p  1� � g`p
 1� � g_ g ki`db^a` ak b^e c q �`c hc_ijb ak b]^_ gffhagd] ^_ b]gb b]c mhanb]
hgbc kah  1� � { | � { ^_ hcjgbcp ba b]c mhanb] hgbc_ ak  1} � g`p  1� � g_
daefibcp ^` b]c gl_c`dc ak daifj^`m { g`p pc`abcp ]chc lr |} g`p | � { lr

| � �
x
� |} � | � � ��

(` b]c af chgb^a` ak o]^d n ^b]aib cjcdbha` daaj^`m { b]c daifj^`m ^_ a`jr
glaib g x�� c� cdb a` b]c l cge _^�c gkbch glaib g` ]aih w�y q t jb]aim] b]c
^`^b^gj mhanb] hgbc e gr l c hcpidcp lr g_ eid] g_ g kgdbah ak bna { b]c l cge
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_^�c gkbch glaib g` ]aih ^_ a`jr hcpidcp lr glaib x�� q � ]c` cjcdbha` daaj^`m
^_ fhc_c`b { b]c fa__^l jc hcpidb^a` ^` b]c ^`^b^gj mhanb] hgbc ak g kgdbah ak � {
e gr l cdaec eahc ^efahbg`b g_ b]c cjcdba` daaj^`m ]g_ ba sm]b b]c ^`^b^gj
mhanb] hgbc pic ba ^`bhgl cge _dgbbch^`m q

\]c glavc hc_ijb_ nchc kai`p i_^`m g` ajpch o]^d jgbb^dc n ^b] - ^`_chb^a`_
cgd] n ^b] � � - gb b]c dha__^`m fa^`b_ q
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( b]g`	 �^c �c^ g`p t jcuc^ zcpabav kah b]c^h ]cjfkij daeec`b_ q
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xq� q� q )� ah	c` g`p � q� q � b^`mng { *ghb q tddcj qx� x+��� xx� { ' q*gh�c` �id q
(`_b q � cb] qt ��- f q�� x x+��� { � q �c^ *t	 x++�� f q�-�x{ � q �c^ g`p ' q
*gh�c` *t	 ��� x� { t q zapabav )�
 hcf ahb 	 �t ,t* �a q x-� ���� � q

� q ' q *gh�c` �id q (`_b q � cb] q t ��x f q��� x+�-�

� q t q * ^n ^`_	 ^ �:�� hcfahb +�� xx� x++�� { 	:o� hcfahb +���x x++��

� q ' q *gh�c` * ha d { :*t	 ��� { f q��x{ x+���
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